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Original Article

Background: Surgery is the mainstay of treatment for colorectal cancers. However, the effect of resection 
extent on patients’ function and quality of life (QoL) should be clarified before surgery. We aimed to assess the 
postoperative QoL of patients with colon cancer according to the extent of curative colon resection.
Methods: A retrospective study was conducted on all consecutive patients with stage I-III colon cancer who 
underwent surgery at the Department of Colorectal Surgery from June 2013 to March 2019. The EORTC 
QLQ-C30 was completed to assess functional capacity and quality of life in all patients free of recurrence.
Results: A total of 128 patients were included, with a mean age of 57.7±13.2 years. Fifty-seven patients were 
male (n=45%). Most patients (54%) underwent total colectomy. The mean interval between the operation date 
and filling questionnaire date was 41.8±6.9. There was no statistically significant difference between this 
interval period and the type of surgery (P=0.76). However, as this period got longer, the global health status 
score became higher (α: 2.3, CI: 2.1–3.9, P=0.001). Multivariate analysis showed that after adjusting for T and 
N stage, age, and gender, the type of surgical resection was an independent risk factor of having lower global 
health status (OR:3.2, CI:2.9–7.6, P=0.03), increased financial difficulties (OR:1.4, CI:1.1–3.6, P=0.022), and 
higher rates of fatigue (OR:2.4, CI:1.8–4.6, P=0.006). 
Conclusion: Global health status worsens with larger resections of the colon. Postoperative challenges in 
coping with the QoL and functional capacity of the resected bowel should be discussed with the patient prior 
to surgery. 
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Introduction

Colorectal cancer accounts for the second leading 
cause of cancer deaths in the United States (1). 

The cornerstone of the treatment of non-metastatic 
colon cancer is surgery (2). However, the extent of 
bowel resection can greatly influence not only the 
postoperative period but also the upcoming years of 
patients’ lives (3). The enhanced survival rate of colon 
cancer means that more patients are experiencing 
psychological and physical disturbances in their 
everyday lives (4-6). The inevitable anatomical 
disturbances during surgical resection of the tumor 
and the effect of chemotherapy can influence 
psychological health in different ways, including the 
emotional burden of cancer, the economic burden 
of treatment, the everlasting fear of dying due to 
metastasis, and the lack of social support (7). 

Among the most common symptoms reported 
during the follow-up period are pain and fatigue, 
causing deteriorated social functioning and 
depression. Hence, the psychological health of a 
patient affected with colon cancer is as important 
as other parts of the treatment (8). Better functional 
capacity and physical well-being are not completely 
equivalent to a better quality of life (QoL), mandating 
a through evaluation of psychological health in 
follow-up sessions (9). Theodoropoulos et al. (10) 
showed that the deterioration in health-related QoL 
after surgical resection of the colon is temporary 
(3–6 months); thus, early intervention and enhanced 
management may impact the patient’s psychological 
health. Persisting functional abdominal complaints, 
sexual dysfunction, pain, fatigue, irritability, etc., 
have been reported in the postoperative period of 
all types of colonic resection (9, 11, 12). 

A debate exists on the optimum point of the 
oncological safe resection margin and the least 
complication rate caused by colon resection (13-15). 
Some surgeons propose adequate lymphadenectomy 
and preserved function via segmental colectomy, 
while others prefer more aggressive resection 
because of the lower risk of leakage through a well-
vascularized and tension-free anastomosis (16, 17). 
However, the QoL after each type of resection is not 
vivid, with previous studies primarily emphasizing 
the oncological aspect of colon resection rather than 
its functional aspect and effect on QoL (18). Here, we 
used the European Organization for Research and 
Treatment of Cancer Quality of Life Questionnaire 
Core 30 (EORTC QLQ-C30) to compare the 
effect of different extents of colonic resection on 
patients’ QoL. Hence, this study aimed to assess the 
postoperative quality of life of patients with colon 
cancer according to the extent of curative colon 
resection.

Materials and Methods

This was a retrospective study conducted on all 

consecutive patients with stage I-III colon cancer who 
underwent surgery at the Department of Colorectal 
Surgery, Imam Khomeini Hospital Complex, Tehran 
University of Medical Sciences, Tehran, Iran, from 
June 2013 to March 2019. The Ethics Committee 
and Institutional Review Board of Tehran University 
of Medical Sciences approved the study protocol 
(IR.TUMS.IKHC.REC.1399.366). Patients were 
excluded from the study if one of the following 
characteristics was present: deceased, age below 16 
years, disseminated or recurrent disease, inadequate 
Persian language skills, intellectual disability or 
dementia, having inflammatory bowel disease or 
celiac disease, radiation to the pelvis, neoadjuvant 
chemotherapy, previous surgery on the rectum or 
anal channel, and history of gas/fecal incontinency. 
Clinical and histologic data of eligible patients were 
extracted from electronic patient files. These patients 
were approached via a phone call and were invited 
to attend a colorectal disease clinic as a part of 
their follow-up. At the follow-up sessions, a trained 
nurse completely explained the purpose of the study 
and obtained written consent. Then, the EORTC 
QLQ-C30 (19) questionnaire was completed. This 
questionnaire consists of 30 questions translated to 
global health status, functional scales, and symptom 
scales. A high functional score means a high level of 
function, while a high symptom score shows a high 
level of symptoms. This questionnaire was translated 
to Persian and validated (20). Manual scoring and 
reference values provided by EORTC were used (21).

Categorical variables are shown as numbers and 
relative frequencies. Also, continuous variables are 
shown as mean±SD. Collected data for categorical 
variables were compared using the chi-squared test. 
An independent student t-test was used to compare 
the means between the two groups. ANOVA and post 
hoc tests were used to assess the difference between 
each group of surgical resections. All analyses were 
performed via the two-sided method using Statistical 
Package of Social Science software (SPSS version 
22; SPSS, Inc., Chicago, IL). P-values < 0.05 were 
considered statistically significant. 

Results

A total of 158 patients were recruited in the study 
period, and 140 were eligible to participate. Finally, 
128 patients completed the study. Exclusions were 
due to patients’ death (n=5), recurrence or metastatic 
disease (n=5), intellectual disability or dementia 
(n=1), having inflammatory bowel disease or celiac 
disease (n=2), neoadjuvant chemotherapy (n=4), and 
previous surgery on the rectum or anal channel and 
history of gas/fecal incontinency (n=3).

The mean age was 57.7±13.2. Fifty-seven patients 
were male (n=45%). The most common type of 
surgery performed in the study period was total 
colectomy (n=54, 42%) followed by sigmoidectomy 
(n=49, 38%), left hemicolectomy (n=18, 14.3%), 
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and right hemicolectomy (n=7, 5%). Regarding the  
T stage of the tumor, 11 (8.5%), 16 (12.5%), 41(32%), 
and 60 (47%) patients were in the T1, T2, T3, and T4 
stages, respectively. Also, 65 (50%), 33 (26%), and 
30 (24%) patients were in the N0, N1, and N2 stages, 
respectively. The mean time interval between the 
operation date and the filing questionnaire date was 
41.8±6.9 months, called the adaptation period. There 
was no statistically significant difference between 
the adaptation period and type of surgery (P=0.76). 
However, an interesting finding was the relationship 
between the adaptation period and global health 
status score: as the adaptation period got longer, the 
score became higher (α: 2.3, CI: 2.1–3.9, P=0.001).

The ANOVA test was used to assess the difference 
between operation types. Also, a post hoc test was 
used to assess one-by-one differences, revealing a 
difference in financial difficulties between the total 
colectomy and left hemicolectomy (P=0.025), and 
left hemicolectomy and sigmoidectomy (P=0.002). 
In terms of global health, total colectomy and right 
hemicolectomy (P=0.003), sigmoidectomy and left 
hemicolectomy (P=0.02), sigmoidectomy and right 
hemicolectomy (P=0.009), and left hemicolectomy 
and right hemicolectomy (P=0.001) had significant 
differences. The difference observed in ANOVA test 
regarding diarrhea was between total colectomy and 
sigmoidectomy (P=0.005). The score for fatigue 
was significantly different between these two pairs: 
total colectomy and sigmoidectomy (P=0.012), 
total colectomy and left hemicolectomy (P=0.049), 
sigmoidectomy and left hemicolectomy (P<0.0001), 
and left and right hemicolectomy (P=0.015). Total 
colectomy and sigmoidectomy (P=0.014) and 
sigmoidectomy and left hemicolectomy (P=0.043) 
significantly differed regarding nausea and vomiting. 
Table 1 provides a summary of the EORTC QLQ-C30 
questionnaire scores. 

Multivariate analysis showed that after adjusting 

for T and N stage, age, and gender, the type of 
surgical resection was an independent risk factor of 
having lower global health status (OR:3.2, CI:2.9–
7.6, P=0.03), financial difficulties (OR:1.4, CI:1.1–3.6, 
P=0.022), and higher rates of fatigue (OR:2.4, CI:1.8–
4.6, P=0.006). This means worsening symptoms and 
QoL with a greater extent of colon resection.

Discussion

The impact of surgical intervention on postoperative 
bowel complaints has been described using the 
EORTC questionnaires (22). Previous studies 
indicate significantly more abdominal complaints 
after right colectomy than left colectomy and 
sigmoidectomy (23). A multifactorial etiology has 
been proposed to address these types of symptoms 
(24). One critical factor is that absorptive capacity 
may change greatly in right-sided resections, where 
water and electrolyte absorption disturbances occur. 
Thus, these changes lead to more liquid stool, 
increased bowel frequency, and a higher risk of 
fecal incontinence (25). In a study by Heinsbergen 
et al. (26), low anterior resection syndrome (LARS)-
like symptoms including frequency or urgency of 
stool, clustering of stool, fecal incontinence, and 
abdominal pain was related to the site of colonic 
resection, with the highest prevalence of symptoms 
occurring after sigmoid and right colon resection. 
The authors rationalized that the higher prevalence 
of functional bowel complaints in patients who 
underwent a sigmoid resection is a consequence of 
a reduced reservoir function of the sigmoid; still, 
in patients with right-sided colonic resections, the 
loss of the ileocecal valve function can contribute 
to impaired bowel function (27). 

Few studies have quantified patient-related 
outcomes after different types of colonic resection. 
Manceau et al. (28) evaluated bowel function and QoL 

Table 1: Postoperative quality of life according to the EORTC QLQ-C30 questionnaire items in different study groups. Data are 
presented as mean±standard deviation

Total colectomy Right hemicolectomy Left hemicolectomy Sigmoidectomy P value
Global health status 83.9±19.3 41.6±35.3 92.1±12.2 79.3±21.5 0.003
Functional scale
Physical functioning 76.3±30.1 81.9±5.8 88.7±22.3 73.2±32.5 0.31
Role functioning 77.4±38.1 100±0 88.8±32.3 78.9±37.2 0.58
Emotional functioning 76.6±35.6 96.6±4.7 90.1±27.1 80.5±33.1 0.45
Cognitive functioning 72.6±40.9 100 87.9±7.1 77.1±40.1 0.43
Social functioning 73.2±40.4 87.9±32.3 100 77.2±40.6 0.46
Symptom Scale
Fatigue 13.1±17.2 38.8±54.9 2.4±6.2 23.1±23.6 0.001
Nausea and vomiting 4.7±11.9 6.9±8.3 3.7±10.7 11.5±16.7 0.047
Pain 9.11±16.2 5.9±1.8 7.6±9.8 22.3±3.1 0.11
Dyspnea 6.2±14.7 6.1±2.5 5.5±12.7 6.8±13.5 0.91
Insomnia 7.5±22.3 8.1±2.3 4.1±7.9 10.8±20.8 0.24
Appetite loss 8.8±23.7 19.6±15.8 1.8±7.8 10.2±23.7 0.53
Constipation 1.2±0.5 1.8±2.8 1.2±0.6 1.5±0.7 0.32
Diarrhea 10.2±19.2 5.6±4.1 7.6±17.1 1.8±7.8 0.03
Financial difficulties 34.5±29.2 33.3±2.8 18.5±17.2 80.5±33.1 0.019
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after elective subtotal colectomy with ileosigmoid 
anastomosis. The results of the EORTC QLQ-C30 
questionnaires for fifty responders showed that in 
comparison to the reference group, even though 
diarrhea was more prevalent in patients with subtotal 
colectomy and ileosigmoid anastomosis, this group 
had a significantly better global health status and 
less pain. In that study, 24% of the study population 
had to maintain dietary restrictions or routinely use 
anti-diarrheal medications to establish normal bowel 
function. Stool urgency and anal seepage were other 
common complaints. An interesting finding of this 
study was that the length of the remaining sigmoid 
colon significantly impacted the number of stools 
per 24 h, with a cut-off value of 15 cm. Finally, the 
authors believed that the ileosigmoid anastomosis 
is associated with preserved function and quality of 
life besides good oncologic results (28).

A contrary result was reported by You et al.  
(29). They showed that the complication rate was 
higher after subtotal colectomy and ileosigmoid 
anastomosis than after segmental colectomy with 
colocolic anastomosis, although the difference was 
not statistically significant. However, bowel function 
was better after subtotal colectomy and ileosigmoid 
anastomosis than after total colectomy and ileorectal 
anastomosis. So, in agreement with Papa et al. (30), if 
technical variables make it possible, the preservation 
of a certain length of the sigmoid colon—about 
15 cm, i.e., more than 10 cm above the peritoneal 
reflection—results in preserved bowel function. 

Urso et al. (31) evaluated QoL and bowel function 
in patients who underwent total colectomy with 
ileorectal anastomosis (TC-IRA) for tumors 
located 8 to 15 cm from the anal verge. The study 
group was matched one-to-one by baseline and 
clinical characteristics with a control group of 
right hemicolectomy (RH) and left hemicolectomy/
sigmoidectomy (LH/SI). The EORTC QLQ-C30 and 
CR29 questionnaires were sent to 96 patients, and 
81% answered. The median follow-up after surgery 
to questionnaire completion was 60 months. Post-hoc 
tests revealed that the TC-IRA group had a lower 
score in constipation and a higher score in diarrhea 
compared with the other groups. The sore skin score 
was higher in TC-IRA than LH/SI but similar to 
RH. Also, the stool frequency score was higher for 
TC-IRA than for the other groups. 

Haanstra et al. (32) enrolled 104 patients: 51 
underwent segmental resection, and 53 had TC-
IRA. QoL was assessed using the SF-36 and EORTC 
QLQ-C30 questionnaires, and bowel function was 
evaluated with the COREFO questionnaire. The 
result was indicative that even though worse bowel 
function and social impact were described for TC-
IRA, no differences in global health status and 

overall QoL were observed
Elective colectomies might impact patients’ QoL 

less than expected. These unexpectedly good 
results in patients who have experienced cancer 
may originate from the positive changes in their 
expectations and anxiety (33). Bernhard et al. called 
this adaptive process in the perception of what 
constitutes a good QoL, a ‘response shift’. In this 
process, patients reframe their internal standards 
of health (34). We reported another aspect of this 
response shift, meaning that the patient’s ability to 
cope with new bowel function may increase over 
time, leading to enhanced QoL.

Our study has several inherent limitations that 
should be considered when interpreting our results. 
The first limitation is the small study population, 
which limits the generalizability of the results. 
Another important limitation is the questionnaire 
used, as it is naturally unable to detect psychological 
aspects such as anxiety and depression. Hence, more 
specific questionnaires should be used to assess such 
matters. 

Conclusion

Total colectomy is associated with compromised 
quality of life and complications which might be 
difficult for patients to cope with. Hence, there 
is an everlasting challenge between function 
preservation and oncologic resection. In this regard, 
patient-surgeon meetings are mandatory to discuss 
each resection’s postoperative advantages and 
disadvantages. 
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